Cosmic Birefringe
and its cross-correl:
with the CMB

Based on G.Zagatti., M. Bortolami, A. Gruppuso, P. .Ngtqlé
L. Pagano, G. Fabbian (https.//arxiv.org/abs/2401 .Tj«Q?G):
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Cosmic Birefringence

1
Loy, = ——F, FH* Parity-violating term
4" /
Modified electromagnetic Lagrangian
v Cumulative and
Modified Maxwell equations frequency-independent
\/ rotation of the polarization
Modified wave equation plane of linearly polarized

v radiation

Different dispersion relations for right-
and left-handed circularly polarized
photons
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Cosmic Birefringence

Cosmic Microwave Background &
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Rotation induced E- and B-modes
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Harmonic Estimator ! Debiasing procedure

i Biased estimate of the spherical harmonic
. coefficients of the CB field due to:

' A mask effects

. I not homogeneous noise

. I other signals

E,tot B,tot* EE |
<aem A1y =2 E :OéLMOe Hw wmm :
LM

e Relation between the
parity-violating EB
cross-correlation and the CB field

Required a debiasing procedure

? MF
e Estimate of the « ,, coefficients : OCLM — OZLM — OZLM

Inverse variance weighting average Mean Field bias, evaluated over simulations

MF —
1 * oME — (L),
arpy X —5 Z aeEn’zObS = mem LM KM/ sim
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[TV, Gluscevic et al. (2012)
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Power Spectrum & Debiasing procedure

Required debiasing procedure [/
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Biased estimate of the Cosmic Birefringence ! Analytic term evaluated from data
power spectrum . Bias term based on Monte Carlo simulations
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d ¢ £ ¢ signal from:

cut sky Yoo ad bias
A not homogeneous noise C L — CL — CL
1 lensing

! CB signature: £ = A

- M1y, Gluscevic et al. (2012)
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Analysis pipeline

CMB + noise data and A bias,iso bias. MC
simulations, masked with Cga Oaa C CL ’
the fiducial mask analysis

) ( Caa Cbzas zsq

data
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Dataset and simulations

e Planck CMB maps at the Healpix resolution of
NSIDE = 2048

e CMB maps cleaned using the component
separation commander 4/

e Public Release 3 °/: 300 CMB+noise simulations
for half mission 1, half mission 2 and full mission
data

e Public Release 4 “: 400 CMB+noise simulations
for data split A, B and full mission data

2l Pjanck collaboration IV
31 Planck collaboration |
[ Planck collaboration LVII
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Cosmic Birefringence Planck - PR4

Full mission data (/2 :_ ==
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Cosmic Birefringence Planck - PR4

Full mission data
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e Cosmic Birefringence power
spectra of both Planck data
compatible with zero at 95%
confidence level.

e Constraint on a scale invariant
power spectrum in band powers:

A% ~ 9.9 x 10" °deg?
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Map of the CB field & CB-CMB cross correlations
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Conclusions Future perspectives

e Development of a pipeline to estimate ’ LiteBIRD
the spherical harmonic coefficients of S
the Cosmic Birefringence field a 10t T Planck
@ 100
e Application of the pipeline to Planck % 10
data products to obtain the CB power
SpeCtrum NPIPE Commander N
107 o 10! 107 10°
e CB-CMB cross- aT 8.27% =
spectra Improvements wrt Planck
oF 951 LiteBIRD ~ 25
e Expected an aB 98.75% Simons Observatory LAT || ~ 100
improvementof [, e CMB-54 ~ 900
almost a_ factor Planck sensitivity compared to
of 1000 in the next decade forthcoming CMB experiments
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